Introduction
Water is one of the most precious resource on earth without which there would be no life on this planet 1 . Inspite of enormous volume of water on the planet, only a small portion is available for use. About 97 per cent of total water is present in oceans and seas abstract The present investigations entitled "Inventorization of Water Resources in Solan Block of Himachal Pradesh" was conducted during 2012-13, with the objective to prepare a detailed inventory of water resources in the area, some latest data had also been added. For inventory, a survey was conducted as per prestructured proforma. People's perception was also recorded to verify the inventorization. In Solan Block the total number of water resources recorded in the field were 3218. Out of which 3070 number of water resources are being commercially exploited for use. A total of 412 hand pumps were installed in the area till December 2016. Out of the total water resources in Solan District, 22% ground and 30% surface water resources were in Solan Block. The people's perception indicated that out of 35 panchayats, seven panchayats had water deficiency. In Solan Block 5.29 sq. km of total area was covered under 18 major irrigation schemes till 2016. A total population of 70,643 in rural area of Solan Block had a water requirement of 13,06,189.07 gallons per day whereas, that of urban population (45,845) was 15,13,801.9 gallons per day. The total water requirement of Solan Block calculated was 28,19,990.97 gallons per day for a population of 1,16,488 (Census 2011). The total water storage capacity in Solan Block on an average was 63,07,388.64 gallons to meet the demand of inhabitants along with water requirement for other purposes. But many times this capacity remained unutilized due to less water availability. Periodic water resource management is thus recommended for sustaining quality water availability.
article History
Global consumption of water is doubling every 20 years, more than twice the rate of human population growth. At present more than one billion people on earth already lack access to fresh drinking water. By the year 2025 the demand for freshwater is expected to rise to 56% above what currently available water can deliver, if current trends persist 4 . The available water resources in many parts of the country are getting depleted and the water quality has deteriorated. It has been predicted that by 2050 India is going to be water scarce due to the continuous and increasing demand for water 5 . Therefore, a detailed and accurate water resource inventory is deemed necessary to ensure that proper management is executed to promote better sustainability 6 . Distribution of water is highly uneven. The collection of basic data on water balance of the sea and river basins, continents and the planet as a whole is essential for rational utilization and protection of water resources and for understanding the evolution of our planet 7 . Since, water pollution and depletion of water sources due to various anthropogenic causes, as a result of changing climatic situation is increasing therefore documentation (inventorization) of various water bodies, their water yielding potential, availability for use, quality and identifying other related problems is essential for future planning and management. The Water resource inventory (WRI) is a process to identify the availability of water from different sources, water needs of different users, and the tools or facilities to store and/or carry water to the users 8 . There is an urgent need to quantify the fluid inventory and fluid dynamics of the near surface, while understanding volatiles and their deep recycling is fundamental to our understanding of the major dynamic processes of the Earth 9 . The rapid growth of Solan Block has enhanced the use of water and its demand has increased manifold in the recent past. The Solan city of Solan Block is growing rapidly and is generating about 17.51 tonnes of solid waste per day 10 . Information on water availability, quality, requirement, storage and supply Water requirement estimation. c.
Identifying the tools (facilities) to store and/or carry water to the users. 08'30" to 77 0 11'30" longitude. This block is spread over an area of 210 sq. km., out of the 1936 sq. km area of the entire district. The average annual rainfall in the district is about 1200 mm which is received mostly during monsoon from July to September. In winters snowfall also occurs at higher reaches with mild winters showers. Figure 1 shows the layout map of the study area and figure 2 shows the map with drainage details of the area.
Materials and Methods

Collection of data for Inventory
A detailed survey of Solan Block (35 Panchayat and urban areas) was conducted for documentation (inventorization of water resources in the area) by using pretested proforma and personal interviews. 
Estimation of availability/Status of Water Resources
To assess the availability status of water in different panchayats of Solan Block documentation of various water resources was done. The secondary data was also collected from different offices and the gap was documented. Availability of water for irrigation was determined by summarizing the data collected from IPH Department regarding different irrigation schemes running in the block. The data regarding types of sources exploited for various schemes was also documented. To record people's perception regarding the availability of water and constraints associated, personal interviews were also conducted. Data regarding watershed division of the area was also collected.
Water Requirement Estimation
Water requirement was calculated by multiplying the respective rural and urban area population 
Storage and Supply
To find out the number of storage structures and total storage capacity in the Block, data was collected from various departments and field observations. Water storage capacity of both rural and urban area was calculated separately. Documentation of various water harvesting structures constructed under various projects and their storage capacity was also recorded. The data regarding various water management and quality check practices followed in the study area was analysed. Documentation of lift, gravity feed and combined water supply schemes in the Block was done.
Results and discussions Water Resource Inventory (WRI) availability of Water Resources
Survey study conducted revealed that out of the total water resources in Solan District 22% ground and 30% surface water resources were present in Solan Block. On an average Solan Block had 3184 resources of water as per official records whereas, field data revealed that Solan Block contained 3218 number of water resources. This gap may be due to the non-inclusion of relatively small scale resources of water which are contributing less to water availability for utilization, in the official records. Out of total water resources, 3070 number of resources had been exploited for various uses and requirements of people. The availability of water resources varied from 5 to 262 in different panchayats. Personal interviews conducted in the area, revealed that out of total 35 panchayats in the Block there were a few panchayats that faced water scarcity for most part of the year and some panchayats faced deficiency in summers. A change in availability and utilization status scenario of various water resources was also recorded while interviewing the people. According to the people many perennial sources had changed to seasonal water source, many sources that were earlier used to fetch water for drinking were used for domestic and irrigation purposes only and some sources were not used at all. Occurrence of available and exploited water resources and variation in use, may be attributed to the topography, slope, terrain, rainfall, total area of panchayat, land use, water resource management, aquifer system, surface and ground water system, population, level of exploitation and pollution, extend of various constructions, developmental activities and area under forest. A total of 412 hand pumps had been installed in the Block. According to IPH department the number of installation had decreased in the past few years and nearly 18 hand pumps were found non-functional. The reason can be reduction in the ground water level, over exploitation, quality deterioration and disturbance in the aquifer system of the area. It has also been reported that water table had declined due to over exploitation to meet the increased demand of water for irrigation, drinking and other purposes 11 . Solan Block had been divided into 17 watershed It was not possible for a single department to look into the matters related to water storage and supply to such a large area and big population and also water is to be supplied according to different standards and norms on periodic basis. The storage structures were to be checked and cleaned periodically and water was to be analysed for various parameters and treated properly before supply to the users. So, storage divisions had to be separate and looked before by different departments for effective management. Table 4 reveals that during 2008-2011 many water harvesting structures had been constructed that further created and enhanced the total water storage capacity in the area under various government schemes and projects. More than 510 water storage tanks, 132 farm ponds, 95 check dams and 33 rooftop water harvesting structures had been constructed on community as well as individual land in the study area. This has created a total water storage capacity of 237.37 lakh gallons. Government had introduced and funded various projects and schemes under various plans like watershed management in order to improve the water quality and availability, to check soil erosion, to meet the water requirements and to reduce the pressure on large perennial water sources that are facing threat and pollution. So, various departments undertook construction of different water harvesting structures to meet the objectives under government projects. Many times the water storage capacity created in the area remained unutilised due to less availability of water in the sources this may be attributed to the drastic change in the rainfall pattern experienced during the last few decades in the area. In the region, decade 2001-2010 experienced decrease in rainfall during different seasons, maximum decrease of 115.73 mm was noticed in summer and winter season over the base period followed by 88.31 mm in spring and 25 mm in winter season. Whereas, in the decade of 2001-2010 an increase in rainfall to the tune of 53.37 mm was noticed in autumn season over the base period ( Figure 3 ). This decrease in rains during winter, summer and spring months had resulted in water scarcity which was affecting the recharge of water resources. Reduced number of rainy days and increased intensity of rainfall had led to less time for percolation of water into the soil. Change in rainfall pattern had also led to increased runoff and soil erosion, thus, increasing the extend of silt accumulation in the downstream water resources that further reduced the water holding capacity of those resources and deterioration of water quality because the runoff water not only brings silt but also many organic and inorganic pollutants. The removal of top fertile loose soil during high intensity rainfall had resulted in the low rate of plant growth in the area. All these factors had resulted in reduction of ground water recharge, less availability of water in the small water resources like step wells and springs and more pressure on the large perennial resources for water supply. area and the distributing department. Supply to the urban area was more than that to the rural area that may be attributed to the difference in the dependency of people on the supplied water, standard of living, more number of commercial set ups in the urban area and supply rate. Another reason was that in rural areas traditional water resources were also utilised by the people to meet out small scale water requirements. There were 121 Water Supply Schemes running in 28 panchayats of the Block out of which there were 57 lift, 58 gravity and 6 combined water supply schemes The difference in water supply schemes in various panchayats may be ascribed to the occurrence of water resources, type of resources, availability of water in the resources and economic feasibility to extract water from the resources in the panchayat. As on 1/4/2011 (according to the official records of IPH Department, Solan) out of total 35 panchayats 13 panchayats were fully covered and 22 were partially covered under water supply. However, on an average the extend of coverage was more than 70% in almost all the panchayats. There were 572 piped water supplies in the block. Reason for partial coverage may be the tough topography due to which it was not feasible to install the piped water supplies and also because people were using traditional water sources to meet their small water requirements. Another reason being that the IPH department was still under progress to install piped water supplies to the left out areas. The data in table 6 shows the number and percentage of households with different sources of drinking water.
Conclusion
It was inferred from the study that people's perception indicated reduction in total water availability during summers due to less rains being experienced in the region during the last two decades. Out of the total water resources in Solan District, 22% ground and 30% surface water sources were present in Solan Block. In rural and urban areas of Solan Block total 1,16,488 inhabitants require 24,13,102.07 gallons of water per day. On an average, the extend of water supply coverage was more than 70% in almost all the panchayats. 84.06% of total households received water from treated water source. The total water storage capacity in the area was nearly 63,07,388.34 gallons, which however generally remained unutilized due to less availability of water. Hence, water availability needs to be increased for supplying water as per requirement of the block.
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